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Question 1.          (Total: 20 marks) 
 
1.1   
Explain why steel column members differ in the shape of their cross-sectional area from 
those selected for use as beams. 
(10 Marks) 
 
1.2   
A plant hire company has provided you with the de-rating chart for the 12 tonne 
capacity crane chosen to lift a series of 12 m long steel universal columns (UC 356 × 
406 × 235 sections @ 235.1 kg per metre). If on-site conditions necessitate a maximum 
lift radius of approximately 10 m, and the columns are to be single-slung from a point 
located approximately 1 m from one end, assess the suitability of the crane for the 




Figure Q1 Crane de-rating chart 
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Question 2.            (Total: 20 marks) 
 
2.1   
As a graduate engineer you have been tasked with the monitoring of the displacement, 
under abnormal load (180 tonnes, on 12 steerable axles), of an old, two-span, stone 
masonry arch bridge (left-hand span, 12 m; rise to intrados from river level, 6 m) 
carrying a highway over a river. Using the site photograph, provided in Figure Q2, 
identify four hazards affecting the safe execution of this activity. 
(4 Marks) 
 
2.2   
Prioritise each hazard listed in Q2.1 in order of severity, and justify your ranking. 
(4 Marks) 
 
2.3   
Suggest three measures that an engineer may put in place to mitigate each of the four 




Figure Q2 Balmoor Bridge, Inverugie, UK: displacement monitoring, site set-up. 
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Question 3.          (Total: 20 marks) 
 
3.1   
Explain the compromise between the contractor’s need for a concrete mix to retain its 
workability for sufficient time to permit completion of a complex pour, and the need for 
sufficient early strength to permit quick stripping of the formwork from the perspective of 
the free water/cement ratio in the design of a concrete mix. 
(10 Marks) 
 
3.2   
List, in chronological order, five key steps required for the construction of the reinforced 





Figure Q3 RC foundation works: M8 motorway, Junction 23, Glasgow, UK. 
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Question 4.          (Total: 20 marks) 
 
4.1   
From an occupational health and safety perspective, explain why the engineer 
conducting a site investigation by trial-pitting (pictured in Figure Q4), is working in both 




Figure Q4 Trial-pitting operations in fissured, wet, silty clay 
 
4.2  
Explain how the engineering operations depicted in Figure Q4 should have been undertaken in 
a legally compliant, and safe, manner. 
(10 Marks) 
 
4.3   
Discuss any issues likely to arise when a fresh graduate engineer confronts colleagues, or 
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Question 5.          (Total: 20 marks) 
 
5.1   
Explain the factors influencing an engineer in their choice between an asphaltic or 
concrete surfacing material for the highway under construction in Figure Q5. 
(8 Marks) 
 
5.2   
Assess those factors potentially affecting the productivity (measured in m3/hr) of the 
earth-moving operations involved in the preparation of formation level in the project 
illustrated in Figure Q5, from a civil engineering perspective. 
(12 Marks) 
 
Figure Q5  Rural highway construction site: Howard Springs, NT 
    (Image copyright: Mr R. Wolff, CDU). 
